Objective: The study was conducted to assess the relative validity of a 170-item semiquantitative food frequency questionnaire (SFFQ) adapted for use in the elderly. Design and subjects: The study was carried out in a sample of 80 men and women aged 55±75 y participating in a community based prospective cohort study in Rotterdam, The Netherlands. The two-step dietary assessment comprised a simple self-administered questionnaire (20 min) followed by a structured interview with trained dietitians (20 min) based on the completed questionnaire. Multiple food records (FR) collected over a one year period served as reference method. 24 h urine urea was used as indirect marker for protein intake. Results: Compared with FR, the SFFQ generally overestimated nutrient intake as re¯ected by difference in means and the ratio of SFFQ to FR. Energy adjustment reduced the observed overestimation. Pearson's correlation coef®cients varied from close to 0.5 to about 0.9 for crude data, and after adjustment for age, sex, total energy intake, and for within-person variability in daily intake for 0.4±0.8. Cross-classi®cation into quintiles resulted in correct classi®cation into the same or adjacent quintile of 75.8% for crude and 76.8% for energyadjusted data. Validation of protein intake estimated by SFFQ with protein excretion from 24 h urine urea indicated overestimation of protein intake by SFFQ. Spearman correlation coef®cient between protein intake estimated from urea excretion and SFFQ was 0.67. Conclusions: Adaptation of a SFFQ for use in the elderly resulted in a valid and time-ef®cient dietary assessment instrument. Its ability to adequately rank study subjects according to their dietary intake support its application in epidemiological studies in the elderly.
Introduction
Dietary assessment has been dif®cult in epidemiological studies in elderly populations. Limited recall due to fading memory or disabilities in sight or attention may require a more complicated approach and may result in a higher respondent burden (Kelsey et al, 1989; van Staveren et al, 1994) and low participation rate. To simplify dietary assessment we adapted a previously validated semiquantitative food frequency questionnaire (Goldbohm et al, 1994; Goldbohm et al, 1995) for use in an elderly population. This paper describes the relative validity of the modi®ed semiquantitative food frequency questionnaire (SFFQ) as compared to 15 d food records over a one year period in a sample of 80 men and women aged 55±75 y. As external marker for protein intake mean 24 h urine urea excretion of four non-consecutive days was used. The validity of the questionnaire is primarily de®ned as its ability to rank study subjects according to nutrient intake. Since the performance of any questionnaire also depends on the actual study population the present validation study was conducted within the population-based cohort of the Rotterdam Study.
Methods

Subjects
Subjects recruited for the validation study comprised a subsample of the population-based Rotterdam Study (Hofman et al, 1991) participating in a randomized double blind trial examining the effect of a reduced sodium and increased potassium and magnesium dietary intake on mild hypertension. Exclusion criteria were history of myocardial infarction, angina pectoris, diabetes mellitus, impaired renal function, a salt restricted diet on medical advice or antihypertensive treatment as previously described (Geleijnse et al, 1994) . Of the 100 subjects (51 men, 49 women) enrolled in the study, complete follow-up was achieved in 97 persons. Two persons withdrew because of admission to hospital and one because of other reasons. Dietary assessment by food records and SFFQ during the course of the validation study was successfully completed by 80 subjects (39 men, 41 women; participation rate 82.5%). Reasons for drop out during the one year period of dietary assessment were attributable to refusal and to unavailability or inability to manage keeping a food record diary.
Study design
Dietary assessment in the current validation study was undertaken as outlined in Figure 1 . Multiple food records collected over a year to cover all seasons with respect to different food consumption patterns served as reference method. In total, ®fteen days of food records distributed over six collection periods were obtained. Collection period one, ®ve, and six consisted of each three consecutive days of dietary assessment. Collection period two, three, and four consisted of each two consecutive days of dietary assessment and fell in the intervention period of the trial (Geleijnse et al, 1994) . The ®fteen recording days were balanced across the days of the week. The modi®ed semiquantitative food frequency questionnaire (SFFQ) applied covered the habitual food intake during the preceding year. It was administered during baseline recruitment (SFFQ) of the Rotterdam Study and approximately two months after completion of the last three-day period of dietary assessment. Data for both SFFQs were obtained in 71 subjects and were used to estimate reproducibility of the SFFQ. The second SFFQ was used for assessment of relative validity of the SFFQ compared to FR.
Measurements
Semiquantitative food frequency questionnaire (SFFQ)
The SFFQ aims to assess habitual food intake during the past year. It contains 170 food items in 13 food groups and questions about dietary habits, supplementation, and prescribed diets. It is a version of a previously validated SFFQ (Goldbohm et al, 1994; Goldbohm et al, 1995) adapted for use in the elderly. The two-step dietary assessment comprised a simple self-administered questionnaire (20 min) followed by a structured interview with a trained dietitian (20 min) based on the completed questionnaire. This method increases time ef®ciency and facilitates measuring diet in elderly subjects. The self-administered questionnaire consisted mainly of a meal-based checklist of foods which was ®lled in at home. Participants had to mark the foods they had consumed at least twice a month in the preceding year. The dietary interview was conducted at the study center by trained dietitians. The dietitians aimed at obtaining accurate information on amount and consumption frequency of food items noted by participants as consumed frequently in the questionnaire. For each item the frequency was recorded in times per day, week, or month. The number of servings per frequency was expressed in natural units (for example, slice of bread or apple), household measures (for example, cup or spoon) or grams (cooked vegetables or mixed dishes). Additional information about dietary habits, supplement use, (for example, type, amount and frequency), and prescribed diets during the past year was also obtained.
Food records (FR)
The food record method was introduced and explained prior to the ®rst recording period during a home visit by a trained dietitian. A food record diary including written instructions and examples was handed out. During the home visit the dietitian asked the participant to ®ll commonly used tableware and cutlery (glasses or spoons etc.) with water and recorded the obtained volume. Furthermore, the amount of butter, margarine, jam, spreads, cheese and meat products used on bread were weighed and recorded, as was the amount of milk and sugar used in tea and coffee. Completed food record diaries were collected at the next visit to the study center. A dietitian checked for completeness of the food record while participants were present to answer any arising questions.
Food records obtained during the dietary assessment collection period two to four fell into the intervention period of the trial (Figure 1 ). Subjects assigned to the intervention group received a mineral salt for use in cooking and at the table (sodium:potassium:magnesium 8:6:1 mmol; SagaSalt # (Akzo Nobel, Netherlands)) and certain foods prepared with mineral salt. Controls received common salt and foods. Study foods included bread, cheese, meat products, and canned and instant soups. Salt and foods for both groups looked identical and were provided free-of-charge by means of a double blind coding system based on the randomization numbers. Participants were asked to avoid changes in dietary habits and lifestyles during the intervention period. Whether they adhered to the protocol was checked by direct questioning. Provision of free-of-charge foods was monitored. To check if provision of free-of-charge foods in¯uenced food and nutrient intake during this period, food group and estimated nutrient intakes were calculated separately for intervention (6 d of FR) and non-intervention period (9 d of FR). Differences in mean food intake due to intervention were evaluated by analysis of variance. Food intake during the intervention period was signi®cantly higher for bread (146 vs 139 g/d; P 0.047), cheese (59 vs 48 g/d; P`0.001), and soups (300 vs 269 g/d; P 0.045) and signi®cantly lower for vegetables (188 vs 207 g/d; P 0.018). Increased consumption of bread, cheese, and soups point towards elevated use of foods provided free-of-charge during the intervention period. However, decreased consumption of vegetables and increased consumption of soups may rather be attributable to seasonable in¯uence, since the intervention period took place from December to May (Figure 1 Calculation of intake of nutrients and food groups Mean individual nutrient intake per day was calculated from the food records as the average of the ®fteen recording days. SFFQ data were converted to mean daily intake by multiplying consumption frequency, number of serving units and weight of unit (either standard or individual). The weight of a standard was derived from common Dutch household measures. If the number of servings was omitted, the median number among all other questionnaires was taken instead. Food record and SFFQ data were both converted to nutrient intake using the computerized Dutch Food Composition Table ( Food and Nutrition Council, 1993) . Intake through nutritional supplements was not considered since brand labels were not recorded with suf®cient accuracy. For calculation of sodium intake only the sodium content of foods was considered.
Urine collections
Seventy-six participants completed the collection of nonconsecutive 24 h urine as outlined in Figure 1 . They were instructed both in writing and orally about the method of urine collection and the necessity to obtain a complete 24 h urine collection. Completeness of the 24 h urines were checked by direct questioning when the urines were handed in. Data on the urine container were veri®ed and, if necessary, missing information was obtained from participants. Urine samples were stored at 720 C before analysis. The urea concentration (mmol/l) was determined by spectrophotometry and multiplied by urine weight to obtain total urea (g/d). Assuming that urea N is a constant proportion (85%) of urinary nitrogen (U n ) (Bingham & Cummings, 1988) , protein intake from 24 h urine collections was estimated as 6.256(U n 2) according to Isaksson (1980) . A mean value of the four separate days was used to compare the estimated protein intake from urine excretion with the reported intake by food records and SFFQ.
Assessment of underreporting on group level
For evaluation of plausibility of dietary intake data, the ratio of energy intake (EI) to basal metabolic rate (BMR) was calculated. A cut-off depending on sample size and duration of dietary assessment identifying minimum plausible levels of energy expenditure expressed as a multiple of basal metabolic rate (BMR) for groups was de®ned according to Goldberg et al (1991) . Applying this cut-off enables detection of the extent of gross underreporting. In the current validation study BMR was predicted from standard equations based on the age-speci®c formulae published by Scho®eld et al (1985) . Subsequently, the ratio of EI to BMR for both SFFQ and FR was calculated and used for evaluation of underreporting that may have occurred and as a measure of external validation for intake of energy on group level. The cutoff for EI/BMR was predicted with 95% con®dence interval to be 1.48 for both men and women on group level for food records and SFFQ.
Data analysis
Means and standard deviations for energy, nutrients, and energy-adjusted nutrients estimated by SFFQ and food records were calculated. Energy-adjusted nutrient intakes were derived by adding the median nutrient intake to the residuals from regression analysis of nutrient on energy intake (Willett & Stampfer, 1986) . In addition, the ratio of nutrient intake assessed by SFFQ to that assessed by FR and the difference between methods were calculated to enable a more detailed evaluation of agreement between methods. Mean differences in crude and energy-adjusted nutrient intake due to age and gender, period of dietary assessment, and day of the week were evaluated by analysis of variance.
Relative validity of the SFFQ compared to the food record method was assessed by calculating Pearson's correlation coef®cients (unadjusted and adjusted for age, sex, and energy) between nutrient estimates of the food records and SFFQ. To correct for variability in the day-to-day variation of food record measurements, correlation coef®-cients were deattenuated using the variance ratio (withinperson variance divided by between-person variance) calculated from the repeated records (Beaton et al, 1979) .
To evaluate the ability of both methods to classify individuals similarly in categories of nutrient intake, cross-classi®cation of nutrient scores into quintile categories was carried out. Quintile categories were assigned for both assessment methods separately. The overall percentage of individuals classi®ed into the same, the adjacent, or the extreme quintile category was determined. Furthermore, the study population was divided into quintile categories according to nutrient intake assessed by SFFQ. For each quintile category the corresponding mean nutrient intake as assessed from FR and SFFQ was calculated.
Skewed nutrient distributions were log-transformed (protein, total fat, saturated fatty acids (SFA), monounsaturated fatty acids (MUFA), polyunsaturated fatty acids (PUFA), cholesterol, linolenic acid, mono/disaccharides, niacin, sodium, phosphorus, and magnesium) to reduce skewness and approximate normality. All statistical tests were performed on the transformed data. Analysis was performed by use of SAS (Release 6.10; SAS Institute, Cary, NC, USA). Table 1 shows selected characteristics for participants of the validation study and participants of the Rotterdam Study for whom dietary data were obtained during baseline recruitment. In general, there were no marked differences between both groups. Participants of the validation study were slightly younger (66.7 vs 67.7 y) and heavier (75.9 vs Dietary assessment in the elderly K Klipstein-Grobusch et al 73.6 kg). They were less often current cigarette smokers (18.8 vs 23.3%), less often on a prescribed diet (7.0 vs 13.4%) and used more often supplements (42.9 vs 35.4%).
Results
The proportion of those living in a single household was considerably lower (17.7 vs 26.2). During the one year period of dietary assessment in the validation study 7.5% of the subjects gained more than 3 kg of body weight and 18.8% lost more than 3 kg. A prescribed diet was followed by three women, none of them lost or gained more than 3 kg body weight during the dietary assessment period. For women, the mean ratio of energy intake to basal metabolic rate (EI/BMR) was below the cut-off (1.48) for both methods of dietary assessment (SFFQ: 1.46; FR: 1.41), whereas for men a value below the cut-off (1.48) was observed for FR (1.46) and above the cut-off for SFFQ (1.52). Comparison of EI/BMR for men and women combined with the predetermined cut-off indicates presence of underreporting of energy for FR (SFFQ: 1.49; FR: 1.44). Body mass index (BMI) was identi®ed to be a determinant for underreporting of energy intake by SFFQ and FR. A signi®cant inverse association (adjusted for age and sex) between BMI and EI/BMR (SFFQ: r 70.29; P 0.010; FR: r 70.36; P 0.011) was present. Other possible determinants in the occurrence of underreporting of energy such as weight change during the study or cognitive function showed no association with EI/BMR.
Crude and energy-adjusted nutrient intakes were signi®-cantly different for men and women and were age-dependent. Analysis of variance revealed that energy and nutrient intake for the collection period of food records were signi®cantly different between the collection periods for most macronutrients (energy, total protein, vegetable protein, total fat, SFA, MUFA, PUFA, total carbohydrates, mono/disaccharides, polysaccharides, water), and vitamin C. Adjustment for energy removed most of the difference between the collection periods; signi®cant differences were only seen for total protein, water, magnesium, iron, sodium, potassium, and ribo¯avin. Linear trend analysis showed a decrease in nutrient intake with duration of dietary assessment.
In Table 2 Table 2 presents variance ratios used for deattenuation of the correlation coef®cients. Also, correlation coef®cients between SFFQ and FR obtained for crude data, data adjusted for age, sex, and energy, and data corrected for day-to-day variability of food record measurements are shown. Relative validity of SFFQ to FR as assessed by Pearson's correlation coef®cients resulted in values for crude data ranging from 0.47 for water intake to 0.89 for alcohol intake (mean 0.65). Adjustment for age, sex, and energy resulted in slightly lower correlation coef®cients for most nutrients (mean 0.57; range 0.39 (saturated fat) 7 0.83 (alcohol)). Correction of variability due to day-to-day variation of food record measurements yielded deattenuated and adjusted correlation coef®cients in the range of 0.44 for iron to 0.85 for alcohol intake (mean 0.61). Due to their relatively large day-to-day variation, the effects of deattenuation were most pronounced for cholesterol, and vitamin C. In addition, crude data (intraclass correlation coef®cient) on the reproducibility of the two SFFQs administered on average two years apart are given in Table 2 . Intraclass correlation coef®cients were between 0.49 for ribo¯avin and 0.88 for alcohol with a mean value of 0.70.
Cross-classi®cation of nutrient scores into quintile categories was undertaken to evaluate the ability of both methods to classify individuals similarly in categories of nutrient intake. Table 3 presents the proportion of subjects classi®ed into the same, the adjacent, and the extreme quintile category for crude and energy-adjusted nutrients. On average 39.0% (crude) and 38.9% (energy-adjusted) of the subjects were correctly classi®ed into the same quintile category by both methods of dietary assessment. Severe misclassi®cation, i.e., classi®cation of subjects into the extreme quintile category occurred only for 0.5% (crude data) respectively 1.0% (energy-adjusted data) subjects. Overall, classi®cation into the same or adjacent quintile category was 75.8%, respectively 76.8% (energy-adjusted data).
The SFFQs ability to separate nutrient intake as estimated by FR by quintile derived from the SFFQ is demonstrated in Table 4 , where nutrient intakes of food . 21.8) ). The mean difference in protein intake was somewhat higher in men than in women. Spearman correlation coef®cients between protein intake estimated from urea excretion and FR and SFFQ were 0.69 (P 0.001) and 0.67 (P`0.001) respectively. The proportion of subjects classi®ed into the same, adjacent, and extreme quintile category by protein intake estimated from urea excretion and methods of dietary assessment was 42.1%, 38.2% and 0% for SFFQ and 43.4%, 38.2% and 1.3% for FR, respectively. Discrepancy in protein intake by FR and SFFQ to protein intake calculated from urea excretion was not associated with age, BMI, body weight, or weight change during the study.
Discussion
We evaluated the relative validity of nutrient intake estimated by a SFFQ adapted for dietary assessment in the elderly as compared to 15 d estimated food records. Measures of concordance used in the present validation study encompassed the correlation coef®cient, cross-classi®cation by quintile categories, the difference between means, and the ratio of SFFQ to FR. Correlation coef®-cient and cross-classi®cation are usually considered as an index of accuracy by which the questionnaire assessment can rank individuals by dietary intake level, while the difference between means and the ratio between the two methods of dietary assessment express the average tendency of individuals to over-or underestimate their dietary intake. Compared to FR, the SFFQ generally overestimated nutrient intake as re¯ected by difference in means and the ratio of SFFQ to FR greater than 100% for all nutrients except sodium. Overestimation of protein intake estimated from SFFQ was furthermore indicated by independent validation of protein intake with protein excretion calculated from 24 h urine urea. The ability of the SFFQ to rank subjects adequately according to their Correlation coef®cients adjusted for age, sex, and energy; energy-adjusted nutrient intakes were calculated as residuals from regression analysis of nutrient on energy intake to which the median nutrient intake was added. g Sodium content of foods only. n.a. not applicable; n.s. not signi®cant; *P`0.05; **P`0.001; ***P`0.0001.
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K Klipstein-Grobusch et al Dietary assessment in the elderly K Klipstein-Grobusch et al dietary intake was re¯ected by Pearson's correlation coef®cients varying from close to 0.5 to about 0.9 for crude, and 0.4±0.8 for data adjusted for age, sex, total energy intake and within-person variability in daily intake, respectively and a degree of correct classi®cation into the same or adjacent quintile of 75.8% for crude and 76.8% for energy-adjusted data, respectively. Given that neither method of dietary assessment is perfect, it is crucial that the errors of both methods be as independent as possible to avoid spuriously high estimates of validity. Among the available and feasible comparison methods for validating a (S)FFQ, diet records are likely to have the least correlated errors (Willett, 1990) . Probably the main source of error in the reference method is the possibility of a change in diet due to the measurement process itself, while the main sources of error in the questionnaire are the ability of the subject to describe the usual frequency of intake, restrictions imposed on a ®xed list of foods, memory, interpretation of questions, and the assumption of average serving sizes for most foods.
Diet records are open-ended and do not depend on memory. They allow a more direct assessment of portion sizes, and errors in interpretation relate to the dietitian coding the records rather than to the subjects (Horwarth, 1993) . The choice of recording pattern for estimated food records was based on the consideration that it is likely that several short recording periods are less demanding for the elderly participants than one long period. Thereby, we expected to reduce the chances of having changes and simpli®cations of the diet during the recording days.
Ideally, the subjects in a validation study should be a random sample of the study population in which the questionnaire is being used. In the present study, validation was carried out in a subsample of the populationbased cohort of the Rotterdam Study, recruited for a study on blood pressure (Geleijnse et al, 1994) . Since the main focus of the study was on blood pressure reduction subjects may have been less focused on their diet than participants recruited speci®cally for a validation study. With respect to the cohort of the Rotterdam Study this may have resulted in a less selected and more representative study sample, a view that is supported by comparison of participants by selected baseline characteristics (Table  1) with participants of the Rotterdam Study that underwent dietary assessment. However, embedding the validation study in a hypertension trial, may have had a direct effect on dietary intake given that certain foods were provided free-of-charge during the intervention period. To check whether inclusion of these records affected the results of the current validation study we compared mean dietary energy-adjusted intake on group level for the intervention period with the non-intervention period and found only minor signi®cant differences in energyadjusted nutrient intake. These differences could possibly be explained by seasonal effects since the intervention period took place during the winter time. We also investigated whether exclusion of the six recording days that fell into the intervention period had an effect on Pearson correlation coef®cients, for example, on the questionnaires ability to adequately rank study subjects. Again, differences observed were minor and not of the magnitude to suspect serious bias. Based on these results we decided to include the dietary records collected during the intervention period to have all seasons balanced and to obtain more stable estimates.
Conscious or unconscious underreporting of foods can have a profound effect on the quality of the reference data and thus on the apparent validity of the method to be evaluated. Presence of underreporting is now generally considered for all dietary assessment methods . For evaluation of possible underreporting that may have occurred in estimates of nutrient intake and as a measure of indirect validation for energy intake on group level in the current study, the ratio of energy intake to basal metabolic rate was used (EI/BMR). EI/BMR is regarded to be a satisfactory independent validator of energy intake (Garrow, 1995; Rothenberg, 1994; Nes et al, 1992) . Comparing mean EI/BMR for FR and SFFQ with a pre-determined cut-off indicated the presence of underreporting of energy on group level for food records. Declining motivation of participants to record their food intake with duration of dietary assessments or possibly use of the recording period as an opportunity for weight loss by some participants may be likely explanations. The observed signi®cantly inverse relation between BMI and energy intake observed in the current study and several other studies (Schoeller, 1990; Livingstone et al, 1990; Heitmann, 1993; Lichtman et al, 1992; Johnson et al, 1994; Klesges et al, 1995) points towards more marked underreporting by obese subjects.
Besides the use of EI/BMR for evaluation of possible underreporting, we used 24 h urine urea excretion collected over four non-consecutive days as an independent measure of validity of dietary protein intake. The reported protein intake tended to be higher than the protein output as calculated from urea excretion. This was more pronounced for SFFQ than FR. Overall, mean urea excretion per day in the current study corresponded well with reference values for analytes of 24 h urine collections known to be complete (Bingham et al, 1988) . The Spearman correlation coef®-cient obtained was of similar magnitude than in other studies (Bingham et al, 1995; Porrini et al, 1995) indicating the questionnaires ability to adequately rank subjects according to their protein intake.
The SFFQ validated in the present study is an adapted version for use in the elderly of a previously validated SFFQ compared to three 3 d food records conducted 4±5 months apart. On average, the original questionnaire covered 85% on food level and 91% on nutrient level of the food record intake. Food intake of the original SFFQ was lower for most food groups except for vegetables, citrus fruit, bread, and added fats compared to three 3 d food records. On nutrient level, intake estimated by the questionnaire resulted in a lower intake for most nutrients except for vegetable protein, PUFA, dietary ®ber, and vitamin C. Correlation coef®cients between the original version of the SFFQ and 9 d FR ranged from 0.40±0.83 for crude and 0.33±0.79 adjusted for age and sex, respectively (Goldbohm et al, 1994) . Questionnaire modi®cation was mainly determined by use of a two-step dietary assessment approach and more detailed information on vegetable, fruit, and meat consumption, and inclusion of some additional items. In combination with the different way of administration, partly self-administered (a questionnaire mainly consisting of a meal-based checklist of foods to ®ll in at home) and partly by a dietary interview conducted by trained dietitians, these modi®cations may have contributed to the differences in the results of both methods.
In epidemiological studies nutrient intakes are usually classi®ed in quintiles, quartiles or tertiles for calculation of measures of disease association. Thus information of the Dietary assessment in the elderly K Klipstein-Grobusch et al ability of the applied questionnaire to correctly assign subjects according to their dietary intake is important to obtain correct associations and risk estimates. The SFFQ validated in the current study showed a high degree of correct classi®cation within one quintile category of dietary intake (75.8% for crude, respectively 76.8% for energyadjusted data) and a low level of severe misclassi®cation (0.5% for crude, respectively 1.0% for energy-adjusted data). In comparison to other studies conducted in the elderly (Mares-Perlmann et al, 1993; Horwarth, 1993; Nes et al, 1992; Tjoenneland et al, 1991 ) the questionnaire demonstrated similar ability to correctly assign individuals according to their dietary intake. Published correlation coef®cients between nutrient intakes recorded by a (S)FFQ and by a reference method have varied considerably depending, for example, on the reference method applied and the number of days recorded. The correlation coef®cients observed in the current study, range from close to 0.5 to about 0.9 for crude and from 0.4± 0.8 for adjusted data, indicated relatively good validity and were similar to results of studies where either a (S)FFQ or dietary history were validated in the elderly (Jain et al, 1996; van Staveren et al, 1996; Grootenhuis et al, 1995; Rothenberg, 1994; Horwarth, 1993; Mares-Perlmann et al, 1993; Nes et al, 1992; Mahalko et al, 1985; Munger et al, 1992) . In comparison with results obtained in validation studies conducted in younger populations results obtained in the elderly were by no means less reliable and valid (Block et al, 1990; Rimm et al, 1992; Goldbohm et al, 1994 Goldbohm et al, , 1995 Willett et al, 1985; Pietinen et al, 1988a,b; Engle et al, 1990; Gnardellis et al, 1995; Tjoenneland et al, 1991) . This supports the idea that age has little adverse effects on the validity of questionnaires, if administered appropriate, for example, by interview as pointed out by Block & Hartmann (1989) by use of memory strategies, prior noti®cation of a dietary interview (Chianetta & Head, 1992) , or by combination of methods (van Staveren et al, 1994) , and adaptation of an existing dietary assessment method as advocated in the present study. Our adapted SFFQ based on a two-step dietary assessment may be used with con®dence in dietary assessment of older subjects in epidemiologic studies.
